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SYSTEM AND METHOD FOR SELECTING RELEVANT 
PRODUCTS TO BE TRANSPARENTLY ACQUIRED 
FOR A CONSUMER 

Field of the Invention 

(0001| The invention relates generally to broadcast systems and, more specifically, to selecting 

relevant products to be transparently acquired via a consumer's set-top box coupled to a broadcast system. 

Background of the Invention 

(00021 Broadcast systems traditionally transmit data in one direction from a server system to a 

plurality of client systems. Consumers of the client systems typically receive the signals from the server 
system as they are broadcast. One paradigm in which consumers are provided with explicitly selected 
content involves server systems that broadcast the same data continuously and/or at staggered intervals; such 
as, for example "pay per view" movies. "Pay per view* movies are available from cable or satellite 
television broadcasters that send the same movies repeatedly on multiple channels at staggered intervals. 
Consumers that wish to watch a particular movie simply tune in to one of the channels on which the desired 
movie is broadcast at a particular known broadcast time. 

(0003) Another paradigm for providing explicitly selected content in a broadcast system involves 

a consumer recording a particular program, movie, sporting event, or other content, and later accessing it at a 
time after it was broadcast. Traditionally, a consumer sets a video cassette recorder (VCR) to record a 
desired television program. Later, when the consumer wishes to watch the television program, the consumer 
simply plays the earlier recorded program from the VCR. 

{0004| Recently, digital video recorders paired with digital broadcast services provided by TiVo, 

Inc. of Alviso, California and Replay TV, Inc. of Mountain View, California have become available. These 
paired device and service offerings allow for content broadcasts to be recorded on internal hard disk drives 
rather than the video cassette tapes used by traditional VCRs. However, use of digital video recorders is 
similar to traditional VCRs in that consumers explicitly set the criteria used to determine which broadcasts 
are recorded on the internal hard drives by specifying a date and time of a desired program or other content. 
In addition, these broadcast systems allow consumers to explicitly provide general preferences to 
broadcasters regarding likes, preferences, favorites, etc. For example, TiVo® systems allows a consumer to 
explicitly give a "thumbs up" or "thumbs down" for a program or movie and to explicitly provide a "wish 
list" of movie or program criteria. TiVo© systems then download movies and programs matching the 
explicitly selected criteria to the consumer. 

BRIEF DESCRIPTION OF THE DRAWINGS 



(0005] 



Figure 1 illustrates an environment in which one embodiment of the invention executes. 
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[0006] 
invention. 

(0007| 

(0008| 
invention. 

[0009| 
invention. 

[0010] 



Figure 2A illustrates product description data according to an embodiment of the 

Figure 2B illustrates a delivery schedule according to an embodiment of the invention. 
Figure 2C illustrates a group of packages of products according to one embodiment of the 

Figure 3 illustrates a general flow of actions taken pursuant to one embodiment of the 



Figure 4 illustrates a flow actions taken to prepare a set of predictive vectors for a 
consumer pursuant to one embodiment of the invention. 

100 1 1 1 Figure 5 illustrates a set of predictive vectors according to one embodiment of the 

invention. 

100121 Fl8Mre 6 illustrates a flow of a <*°ns taken to select products to be transparently delivered 

to a consumer pursuant to one embodiment of the invention. 

DETAILED DESCRIPTION OF TURIN VFNTinN 
A - An Environment Of A Delivery Center And Client* 

|0013| Figure 1 illustrates an environment in which one embodiment of the invention executes. 

The invention involves at least one content provider 100 that provides products to a broadcast delivery 
center server 1 1 0. The content provider may provide products in an analog or a digital format. In one 
embodiment, if a product is recorded in an analog format, it may be converted into a digital format by 
delivery center server 1 10. Each content provider 100 may be a server computer or a group, subnetwork, 
local area network (LAN) or other group of multiple computers. The products may be television programs, 
movies, shorts, raw data, voice, audio, video, music videos, video games, computer programs, graphics, or ' 
some combination of these or other similar data. In one embodiment, the content providers provide products 
via connections 104. In one embodiment, connections 104 may be a land line such as Tl lines, T3 lines, 
coaxial cable, Ethernet, twisted-pair, fiber optic such as a Synchronous Optical Network (SONET), or other 
physically present connection. In another embodiment, the connection may be wireless in the form of 
microwave, satellite, radio waves, and the like. Delivery center server 1 10 may be a server computer or a . 
group of computers including a subnetwork, cluster or a LAN. Delivery center server 1 10 distributes the 
products to consumers such as clients 130. In one embodiment, the products sent to the clients are sent in a 
digital format. 

(0014J in one embodiment, delivery center server 1 10 is comprised of one or more server 

computers that include a processor j 12, a memory 1 14 such as any Random Access Memory (RAM) device, 
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at least one storage device 1 16 to store data such as products received from the content providers and 
consumer preference data received from the clients, and at least one communications interface II 8. In one 
embodiment, multiple communications interfaces US are required for communication with content 
providers as already described, and for communication with clients as will be described below. Storage 
device 1 16 may be any machine readable medium including hard disk drives, optical disk drives, magnetic 
tape, etc. In one embodiment, software implementing the method described herein may be stored onfoe 
storage device or other machine readable medium included in the delivery centerservcr, including magnetic 
and optical disks; magnetic tape; read-only memory (ROM), programmable read-only memory (PROM), 
electronically erasable programmable memory (EEPROM), and similar semiconductor devices; or may be 
downloaded from any external or remote device via electrical, acoustical, or other form of propagated signal 
(e.g., carrier waves, digital signals, infrared signals, etc.). 

(00151 l„ delivery center server 1 10, processor 1 12, memory 1 14, storage device 1 16, and 

communications interfaces 1 18 may be coupled to one another via bus 120. In various embodiments, 
delivery center server may include multiple or additional communications interfaces, processors, storage 
devices, and buses. Although not shown, user input devices such as a mouse and a keyboard, and a display 
such as a cathode ray tube (CRT) display monitor, or any display device suitable for displaying data, 
graphics and images, may be coupled to or included as part of the delivery center server. In one embodiment 
in which the delivery center server is comprised of multiple server computers, there may be dedicated 
communications served applications servers, storage servers, and other specialized servers configured as a 
20 LAN, group, subgroup, cluster, subnetwork, and the like. 

(00I6| In one embodiment, communications interfaces 1 1 8 of delivery center server may provide 

for communications with clients 130 via a wide area network (WAN) 150, which may be the Internet or a 
network that supports the Transmission Control Protocol/Internet Protocol (TCP/IP); via High Definition 
Television (HDTV); via cable television (CATV); via satellite; via the Advanced Television System 
Committee (ATSC) broadcast signal; via Digital Television (DTV) signal and others by communication with 
appropriate transmission or communication devices such as broadcast, satellite and cable head-ends and the 
like, as well as via computer communications servers, routers, switches, gateways, etc. Delivery center 
server 1 10 may communicate with clients 130 by WAN or CATV over WAN connection 1 74, and by 
satellite, DTV, ATSC, and HDTV over DTV connection 182 and satellite connection 1 84. 

30 (00I7| The clients 130 that receive products may be a set-top box 132 coupled to a television 162. 

In one embodiment, set-top box 132 includes processor 134, memory 136, storage device 138, 
communications interface 144, user interface controller 150, and output controller 160 all coupled for 
communication via bus 168. In one embodiment, keyboard 154 and/or remote control key pad 152 and/or 
game controller 156 may be coupled with and send consumer input to set-top box 132 via user interface 
controller 150. In one embodiment, user interface controller 150 may be a serial bus controller, such as, for 
example, a Universal Serial Bus (USB) host controller. In one embodiment, television 162 may include' 
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speakers 164 for the reproduction of audio associated with delivered products. In one embodiment, 
communications interface 144 may be a modem which allows for communication over WAN 150 as shown 
by connection 174. In other embodiments, communications interface 144 may be a device which connects 
to a cable television receiver, a satellite receiver or other device to receive analog or digital signals from 
delivery center server 110 via connections 182 and 184. 

|0018| In one embodiment, set-top box 132 may be any personal computing device such as a 

personal computer, portable computer, cellular telephone, personal digital assistant (PDA), computing tablet, 
or any other device containing a processor with a communications interface that allows for the receipt of 
data distributed via connections 174, 182 and 184. In one embodiment, storage device 138 may be usedfor 
storing received products, product description data, consumer preference data, etc. Such storage devices 
include magnetic media such as hard disk drives as well as other machine readable media internally, 
externally, locally or remotely coupled to the set-top box. In one embodiment, the methods described herein 
may be implemented as software and stored as consumer preference software (CPS) 140 on storage device 
138. Consumer preference data may, in one embodiment, be stored on storage device 130 in preference 
database (PDB) 142. 

(0019| In one embodiment, some of a plurality of clients 130 may receive broadcast products 

wirelessly via DTV connection 182; some of a plurality of clients 130 may receive broadcast products via 
satellite connection 184; and, some ofa plurality of clients 130 may receive broadcast products via WAN 
connection 174. In this embodiment, the WAN may be the Internet. In another embodiment, some ofa 
plurality of clients may receive products via CATV connection, not shown. In one embodiment, a CATV 
connection may be a WAN. Other connections using other well-known technologies arc also possible. 

[00201 In one embodiment, clients 130 may also send information to delivery center server 1 10. 

For clients that receive products via satellite, radio wave or other wireless connection, communication to the 
delivery center may be achieved via telephone dial-up connection 176 through WAN ISO, such as, for 
example, by connecting to the Internet via an Internet Service Provider (ISP). In other embodiments, these 
clients may dial-up directly to the delivery center server. Wireless clients may also communicate via digital 
subscriber line (DSL), Tl line or other land line with the Internet to send data to the delivery center. For 
clients that receive products via a WAN, such as via the Internet or CATV, communication to the delivery 
center server may be made via the WAN through which broadcast products arc received, such that the flow 
of information is bi-directional as shown via WAN connection 174. 

10021 1 In one embodiment, product description information or product description data known as 

mcta-data is sent to the client before a particular product is to be broadcast by the broadcast center server. In 
one embodiment, unknown to the consumer, the client, in the form ofa smart set-top box or other persona! 
computing device, includes CPS which, in response to receiving product description data, places an order for 
products to be delivered. To determine what products should be delivered, the CPS may evaluate consumer 
preferences implicitly based on prior consumed product history, such as prior viewed movies and television 
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shows, played games, viewed previews, activated computer programs, viewed data, etc., and/or based on 
explicitly provided consumer preferences. For example, if the consumer has viewed or specified action 
movies or movies starring Arnold Schwarzenegger, when an action movie, a movie starring Arnold 
Schwarzenegger, or a movie featuring the same, and, in another embodiment, a similar star is described in 
meta-data sent to the consumer's set-top box, the CPS in the set-top box may transparently acquire the 
movie described by the meta-data when it is broadcast by the delivery center server. That is, clients 130 are 
connected to the delivery center server and run a client software program such as CPS 140 on set-top box 
132 that maintains consumer preferences based implicitly and transparently on the history of all products 
which the client has consumed, viewed, executed, sought information for, or otherwise accessed and/or 
based on explicitly provided consumer specified preferences. In addition, in one embodiment, the CPS may 
evaluate consumer preferences based on those products (he consumer has either ignored, not viewed, not 
played, not executed, not otherwise accessed when the product has been available for download and/or after 
CPS automatic acquisition. Similarly, a consumer preference may also be determined based on a consumer 
deleting an automatically acquired product without viewing, executing, playing or otherwise accessing the 
product. Accordingly, whenever the delivery center server sends information to clients informing them thai 
certain products will be available for download, such as, for example via a broadcast or delivery schedule, 
the CPS in the consumer's set-top box or other computing device automatically decides that certain products 
should be acquired when broadcast and that others should be ignored. In this way, a consumer's product 
preferences, based on the CPS determination of products which match the consumer's preferences, may be 
anticipated so that products may be transparently automatically acquired when broadcast by the delivery 
center server, that is, without the consumer performing any action or observing any set-top box activity. 

|0022| Initially, in various embodiments no products tailored to the consumer arc automatically 

acquired by the set-top box until consumer preferences may be determined from the consumer having a 
consuming history created by selecting and requesting that a product be acquired, by viewing products or 
otherwise accessing, executing or playing products, and/or by explicitly entering consumer preferences. In 
one embodiment, the client system may present menus of choices to the consumer to prime the automatic 
acquisition system. For example, these menus may, depending on the product, include check-off boxes for 
well-known genres, subgenres, styles, geographic location of the content, stars, characters, directors, musical 
performers, operating system, game system, etc. Any and all kinds of criteria, features, characteristics, etc. 
of any product may be provided in menus to the consumer. In one embodiment, the consumer may specify 
key words and/or key/value pairs describing products which the consumer wishes to be transparently 
automatically acquired. In another embodiment, the CPS may initially acquire products based on the 
geographic location of the client obtained as geographic data received from the client and/or based on 
consumer profile information obtained when registering the set-top box, including, for example, age, gender, 
personal interests, income, job, etc. 

[0023| The invention involves a system such as that described regarding Figure 1 in which 

product description information in the form of meta-data is forwarded by the delivery center server to clients 
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» the form of a broadcast or delivery schedule, and client-side software, the CPS on a consumer's set-top 
don, automatically and transparently, without any consumer input, determines whether specified products 
should be acquired by the consumer's set-top box when broadcast by the delivery center server. In one 
embodiment, the CPS decides whether one or more products should be acquired based on consumer 
preference information maintained and organized by the CPS on the client's set-top box. In one 
embodiment, the CPS may access and maintain a preference database of consumer preferences. In one 
embodiment, PDB 142 may be such a database. In this embodiment, PDB 142 may be accessible via the 
structured query language (SQL) or other well-known database languages. In one embodiment, PDB 142 
may be accessed by the CPS via JAVA Database Connectivity (JDBC) and/or Open Database Connectivity 
(ODBC) application programming interfaces. 

B. Various Data Form .its 

I0024J Figure 2A illustrates product description data according to an embodiment of the 

invention. In one embodiment, the product description data is meta-data that may have many fields 
describing the particular product The fields may be called keys and the descriptions may be referred to as 
values. In one embodiment, the meta-data may be formatted using the extensible mark-up language (XML). 
If the product is a movie, feature, preview, short, television program, and the like, meta-data 266 may 
include keys 262 and values 264 like those illustrated in Figure 2A. The keys may include a kind 200. title 
202, episode, one or more categories 204, one or more stars 206, one or more directors 220. one or more 
writers 222, one or more producers 224. language 226. subtitles^, color 230. runtime 232. one or more 
plot descriptors 234, one or more key scenes 236, music 250, and one or more related products 260. 

I0025J Depending on the kind of product, the keys may vary. For example, ir the kind is 

television program, then there may be an episode category which is not used when the kind is movie, video 
game, audio file or stream, computer program, sporting event, news, etc. In one embodiment, not all keys 
are mandatory, and the keys are used when appropriate or applicable to the kind of product or the particular 
instance of the product. Some keys may have sub-keys as needed, and may have further information in sub- 
sub-keys, etc. For example, in one embodiment, for each star 206. there may be sub-keys for name 208, 
character played 210, age of the character played 212. sex of the character played 214. and one or more 'sub- 
keys for the kind of character played 216. Similarly, important scenes 236 may have sub-keys of opening 
240. middle 242, and ending 244. Further, music may have sub-keys for score composer 252 and songs in 
the product 254. Although only one song 254 is illustrated, multiple songs may be included when 
appropriate. Additional sub-keys and sub-sub-keys may be used to further describe the kind of music used 
in the score or song(s) appearing in the product. These keys and sub-keys arc only examples, and the 
number and kind of key, sub-keys, etc. are unlimited. Other keys may include Motion Picture Association of 
America (MPAA) rating and/or other third party ratings; parental guide classifications such as violence, sex, 
35 language, nudity, etc; geographic location; culture; race; religion; etc. 
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[0026J The meta-data stored as the product description data may include values represented in any 

well-known form and may include text such as title 202, numeric data such as runtime 232, and Booleans 
such as, for example, color 230. Some keys may allow for a single term or word such as category 204, and 
others may allow for multiple words such as plot 234. The keys and the representation of values may vary 
5 depending on the product and the content provider. 

(0027) Figure 2B illustrates a delivery schedule according to one embodiment of the invention. 

In one embodiment, the delivery center server may communicate a delivery schedule to the clients* set-top 
boxes informing them of the availability of various products. In another embodiment, the delivery schedule 
may be an availability list and may specify dates and/or times after which and/or at which products may be 
10 available to be acquired or retrieved from a particular download or broadcast channel or stream. In one 
embodiment, the delivery schedule 270 and availability list may include pairs of schedule data 272 and 
corresponding meta-data 274 describing the available products. In one embodiment, the schedule data may 
specify at what day/time the product described by the meta-data will be broadcast. In one embodiment, 
meta-data 274 is the same as or is similar io the meta-data discussed above regarding Figure 2A. 

15 [0028| Figure 2C illustrates a group of packages of products according to one embodiment of the 

invention. In one embodiment, a group 280 of packages 282 which include meta-data 284 and product data 
286 may be acquired by and/or delivered to a client The CPS then determines the products the consumer 
will likely prefer by keeping track of the meta-data of those products which the consumer views, uses, 
executes, plays, accesses, etc. In one embodiment, the product data 286 may be the actual movie, television 

20 program, preview, raw data, music video, audio file or stream, computer program, video game, etc. In 

various embodiments, the product data may be protected by a security scheme such as encryption according 
to any well-known standard. In one embodiment, meta-data 284 is the same as or is similar to the meta-data 
discussed above regarding Figure 2A. 

C. A Method For Selecting Relevant Products To Be Transparently Delivered To A Consumer 
25 Based on Consumer Preferences 

(0029) Figure 3 illustrates a general flow of actions taken pursuant to one embodiment of the 

invention. As discussed above, a set-top box may include consumer preference software (CPS). In one 
embodiment, the set-top box may include other software that provides support for a user interface by which 
the consumer may enter information regarding preferences for the various products which may be delivered 

30 via the delivery center server. In one embodiment, the user interface software may be combined with the 

CPS; in another embodiment, the user interface software may be a separate software entity that resides in the 
set-top box that works in conjunction with the CPS. In one embodiment, to select relevant products to be 
transparently delivered to the consumer's set-top box, the CPS may obtain explicit consumer ratings of 
key/value pairs and store the key/value pairs and associated consumer ratings as ratings vectors, as show in 

35 block 310. The CPS may also implicitly, transparently determine consumer ratings of key/value pairs and 
store the key/value pairs and associated consumer ratings as ratings vectors, as shown in block 312. 
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(0030J In one embodiment, the rating within a ratings vector may be in the range from, for 

example, -10 to +10. A key/value pair with a positive rating may indicate that the consumer would prefer a 
product containing that feature or criteria and should, therefore, be considered for download by the CPS. A 
negative rating may indicate that a product having the key/value pair would not be enjoyed or appreciated by 
5 the consumer and should, therefore, not be requested for download by the CPS. This range and rating 

scheme is only an example, other similar examples are from -5 to 5, -50 to 50, from -100 to 100, from -1000 
to 1000, etc. Moreover, consumer ratings may be defined as any two sided or two dimensional range such 
as, for example, A through E and V through Z, where A is most preferred and E is least preferred and V is 
not preferred and Z is a never, ever download any product having this key/value pair. 

10 (0031J In one embodiment, the CPS may maintain in the PDB detailed information about which 

products were viewed, acquired, requested, accessed, etc. This allows the CPS to determine a consumer 
rating for the particular product and/or the particular key/value pairs associated with the product based on 
whether the product was viewed, accessed, played, executed, etc. once, twice, many times, only for a short 
period of time less than to conclusion, etc. For example, the PDB may store information that only a small 

15 portion such as 25% of a movie was played back, while three other acquired movies were played back in 
their entireties. Such information may be processed by the CPS to assign a rating to each of the movies. In 
one embodiment, a consumer rating may be assigned by the CPS to some or all of the key/value pairs 
associated with a movie based on the percentage of the movie played. Thus, if a movie is only partially 
played, in one embodiment, the consumer rating for the movie could be a negative value, such as, for 

20 example, -3. On the other hand, if a movie is played back in its entirety, the CPS couid assign a moderately 
positive consumer rating of +5. If, for example, a movie is played back two or three times in its entirety, the 
CPS could assign a relatively high positive rating of +7. In this way, the CPS may conclude based on the 
number of times and percentage of a whole viewed, accessed, played, executed, etc. of a product whether it 
was preferred, highly preferred, not preferred, etc. Similar numerical and other ratings could be assigned to 

25 key- value pairs based on explicit consumer input and then stored as ratings vectors in the PDB. 

(0032J In one embodiment, if a recently available product appearing on a list presented to the 

consumer was not acquired, viewed, accessed, executed, activated, etc. by the consumer, then, according to 
an embodiment, a negative consumer rating such as not preferred or -5 could be set as a consumer rating for 
general key/value pairs for the product such as genre, star, director, etc. as well as for other important 

30 key/value pairs depending on the type of product In one embodiment, if a product is presented on a list to a 
consumer many times and was never viewed, accessed, played, executed, activated, etc. by the consumer, a 
consumer rating of -9 signifying not preferred may be assigned by the CPS for each of the general and/or 
most important key/value pairs. Other methodologies for determining a consumer rating associated with 
some or all of the key/value pairs present in a product are possible. In one embodiment, a rules engine may 

35 include multiple rules which are used to evaluate a consumer's habits and assign ratings tokey/valuc pairs. 
It is the relevance and bclicvability of the consumer ratings in the ratings vectors that is most important in 
evaluating which products should be automatically, transparently downloaded. 
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(0033J Based on the implicit and explicit consumer rating of key/value pairs, the CPS evaluates 

the relevance of each of the ratings vectors, as shown in block 314. The CPS then evaluates the believability 
of each of the ratings vectors, as shown in block 316. How relevance and believability are evaluated is 
discussed below. The CPS then prepares a set of predictive vectors for the consumer based on the 
believability and the relevance of each of the ratings vectors, as shown in block 318. 



|0034| Upon receipt of a delivery schedule or availability list specifying a plurality of products, 

shown in block 320, the CPS selects which products should be transparently acquired for the consumer by 
comparing the predictive vectors for the consumer with meta-data for product packages presented by the 
delivery center server in the delivery schedule or availability list, as shown in block 322. These selected 
products may be referred to as predicted products. In one embodiment, the CPS then acquires or retrieves 
the predicted products from a broadcast or download channel or stream at the scheduled times, as shown in 
block 324. 



as 



D. Selecting Predictive Vectors For A Consumer 

15 (0035J Figure 4 illustrates a flow of actions taken to prepare a set of predictive vectors for a 

consumer pursuant to one embodiment of the invention. After the CPS has obtained explicit and implicit 
consumer ratings for various key/value pairs which are stored as ratings vectors, the CPS evaluates each of 
the ratings vectors to determine which ratings vectors should be used to predict which products should be 
transparently acquired from the delivery center server. The CPS starts with a ratings vector, as shown in 

20 block 410. The ratings vectors may be retrieved from a preference database (PDD) stored on a storage 
device within the set-top box. 

(0036| In one embodiment, for each ratings vector, the CPS may maintain a preference 

magnitude, a reference magnitude and a standard deviation, or the CPS may, as needed, determine the 
preference magnitude, the reference magnitude and the standard deviation for each of the ratings vectors. 
25 The preference magnitude or Pmao may also be referred to as a consumer preference level and is the average 
of consumer ratings for the particular key/value pair of the ratings vector, where each consumer rating may 
have been implicitly evaluated by the CPS and/or may have been explicitly provided by the consumer. 

(0037| The reference magnitude or R MA o of a ratings vector is the raw number of times a 

key/value pair was present within a product for which a consumer rating was determined by the CPS. The 
30 greater the reference magnitude the more relevant the associated consumer preference level will be in 

forecasting products that should be downloaded. That is, the more times a consumer rating was determined 
or retrieved for a key/value pair, the more likely the chance that the resulting consumer preference level 
should be considered in evaluating whether a particular product should be downloaded. 
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[0038] The standard deviation or StdDev of the preference magnitude is the standard deviation of 

the collected consumer ratings for the key/value pair of the particular ratings vector. The standard deviation 
is used to determine the believability of the preference magnitude of the consumer ratings for the key/value 
pairs. That is, the smaller the standard deviation for the particular key/value pair, the more believable or 
reliable the key/value pair's consumer preference level will be in determining whether a consumer will 
prefer a particular product. It follows that, the greater the standard deviation of a key/value pair, the less 
believable or less reliable the key/value pair's consumer preference level will be in determining whether a 
consumer will prefer a particular product 

[0039| Using the reference magnitude for the ratings vector, the CPS determines whether the 

reference magnitude for the current ratings vector is relevant, as shown in block 412. In one embodiment, 
the CPS determines the reference magnitude as a raw count of the number of occurrences of the particular 
key/value pair. To determine whether the reference magnitude is relevant, in one embodiment, the CPS may 
compare the reference magnitude to the total number of products downloaded by the consumer. In another 
embodiment, the reference magnitude may be considered significant based on a raw comparison with the 
other reference magnitudes of all other stored key/value pairs. If the reference magnitude for the current 
key/value pair is significant, the standard deviation for the current ratings vector is evaluated to determine 
whether it is less than a system specified maximum, as shown in block 414. The standard deviation is the 
accumulated standard deviation of all consumer ratings assigned to the particular key/value pair. In one 
embodiment, a system specified maximum for a standard deviation may be set In one embodiment, the 
system specified maximum standard deviation may vary based on the kind of ratings vector that is being 
evaluated. 

l 00 40I If the standard deviation for the current ratings vector is less than the system specified 

maximum, as shown in block 4 14, the CPS inserts the current ratings vector into an ordered list of predictive 
vectors based, in one embodiment, on the reference magnitude and the standard deviation of the current 
ratings vector, as shown in block 416. The reference magnitude and standard deviation may be combined in 
any appropriate way. In one embodiment, this may be achieved by a well-known insertion sort method. In 
one embodiment, the ordered list of predictive vectors is stored in the preferences database on the 
consumer's set-top box. A check is then made to determine whether there are more ratings vectors to 
evaluate, as shown in bock 418. If there are more ratings vectors to evaluate, the current ratings vector is set 
to be the next ratings vector, as shown in block 420. Execution then continues at block 412. 

[0041J If, when evaluating a ratings vector, it is determined that the reference magnitude for the 

current ratings vector is not significant, as shown in block 412, the ratings vector is not added to the ordered 
list of predictive vectors, and execution continues ot block 418 with the processing of any additional ratings 
vectors. Similarly, if the standard deviation for the current ratings vector is not less than a system specified 
maximum, as shown in block 414, execution continues at block 418 with the evaluation of additional ratings 
vectors., if any. When the standard deviation is not less than the system specified maximum, the ratings 
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vector is not added to the predictive vector list If in block 4 18 there are no further ratings vectors to 
evaluate, the processing to determine predictive vectors ends. 

(0042| Figure 5 illustrates a set of predictive vectors according to one embodiment of the 

invention. In one embodiment, a set of predictive vectors 510 may include the best vectors from, or the top 
5 vectors from the analysis performed in the description of Figure 4. In one embodiment, a threshold 5 1 2 
may be used by the CPS to determine a cut-off point between the best predictive vectors and other vectors. 
In one embodiment, the threshold may be a raw number such as the number 10 so that those vectors that arc 
predictive vectors are the top 10 vectors found when analyzing pursuant to the method described regarding 
Figure 4. In another embodiment, the threshold may be a numerical value such that a combination of the 
10 reference magnitude and the standard deviation may be used to determine the top group of vectors which 
should become predictive vectors. In one embodiment, each of the predictive vectors may be stored with 
five elements: ICcy 5 1 4, value 5 1 6, P MAG 5 1 8, R MAG 520, and StdDev 522. 

(0043| To belter understand how the predictive vectors arc chosen and how die ratings vectors are 

aligned, reference is made to vector 82 of Figure 5, in which the key is "star", the value is Nicholas Cage", 

15 the Pmaq is "!.46 M , the Rm a0 is "14*, and the standard deviation is "8.35". Such a set of elements in a 
ratings vector may derive from the fact that a consumer may have enjoyed and watched various movies 
staring Nicholas Cage, such as, for example, Honeymoon in Vegas. Moonstruck, and Raising Arizona, while 
the consumer may have explicitly chosen not to watch or not to download Face-Off. Con Air, and The Rock . 
As such, because the consumer liked some of Mr. Cage's movies and choose not to view others, the standard 

20 deviation of the consumer's ratings is large. Therefore, the bclievability of this ratings vector is considered 
relatively low or not believable. Because the bclievability is low, the particular ratings vector does not meet 
the threshold to be included as one of the predictive vectors. As another example, refer to vector 2, in which 
the key is "star", the value is "Jennifer Aniston", the P MA c is "9.03", the R MAG is "84", and the standard 
deviation is "1.47". In this example, the consumer has apparently watched numerous episodes of the 

25 television series Friends in which Ms. Aniston stars such that the Rm aG is a relatively high 84. That is, there 
are 84 instances in which the CPS determined a consumer rating for Ms. Aniston. It follows that, because 
the consumer enjoyed watching Ms. Aniston on numerous occasions, the standard deviation is relatively low 
at 1.07. What this means is that the consumer viewed a product staring Ms. Aniston 84 times and, because 
the standard deviation is 1.07 and the P MAG is 9.03, the CPS either determined that the consumer rating for 

30 Ms. Aniston was approximately between 8 and 10 on numerous of the 84 occasions in which a consumer 

rating was generated regarding the key/value pair star/Jennifer Aniston. In addition, the consumer may have 
explicitly provided a rating of, for example, 9 out of 10 to Ms. Aniston. 

E. Product Selection Based On Consumer Preferences 

[0044f Figure 6 illustrates a flow of actions taken to select products to be transparently delivered 

35 to a consumer pursuant to one embodiment of the invention. Generally, the CPS evaluates each key/value 
pair of the meta-data within a group of packages, delivery schedule or availability list to determine whether 
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the key/value pairs of the predictive vectors are included in the meta-data. For each of the packages or 
products listed in the schedule having at least one key/value pair that matches a predictive vector, a 
comparison is made between all key/value pairs of the package and all predictive vectors. A predictive 
preference level for the package is then determined based on the total number of matching predictive 
5 vectors, the total standard deviation, and the total reference magnitude of the package. 

(0045| More specifically, the CPS obtains the meta-data for first package and sets it as the current 

package as shown in block 610. The CPS then obtains the first key/value pair from the package meta-data 
and sets the current package pair, as shown in block 612. The CPS then obtains the first predictive vector 
from the list of predictive vectors and sets the current predictive vector, as shown in block 614. The CPS 

10 then determines whether the current predictive vector matches the current package pair, as shown in block 
616. If the current predictive vector matches'the current package pair, the CPS determines the reference 
magnitude and the standard deviation for the current package by comparing all of the predictive vectors with 
all of the package pairs, and storing the total number of matching predictive vectors, the total standard 
deviation for all matching predictive vectors, and the total reference magnitude, as shown in block 618. The 

15 CPS then determines the predicted preference level and the competence level of the current package and 

stores these values, as shown in block 620. In one embodiment, the predicted preference level is determined 
by dividing the total reference magnitude by the total number of matching predictive vectors, such that the 
predicted preference level is the average reference magnitude of all matching predictive vectors. In one 
embodiment, the competence level is determined by dividing the total standard deviation of all matching 

20 predictive vectors by the total number of matching predictive vectors, such that the competence level is the 
average standard deviation of all matching predictive vectors. 

f0046| A check is then made to determine whether there are any further packages to evaluate, as 

shown in block 622. If there are more packages, the current package is set to be the next package, as shown 
in block 624, and execution continues at block 612. If there are no further packages, as shown in block 622, 
25 the top rated predicted packages are selected for delivery, as shown in block 634. In one embodiment, 
packages are determined to be top rated based on evaluation of the competence level and the predicted 
preference level of the packages. In one embodiment, a system specified minimum predicted preference 
level must be exceeded and/or a system specified maximum competence level must be met for a package to 
be considered top rated and, thus, requested for download. 

30 (0047J Referring again to block 616, if the current predictive vector does not match the current 

package pair^ a check is made to determine whether there are any further predictive vectors to evaluate, as 
shown in block 630. If there arc additional predictive vectors, the current predictive vector is set to be the 
next predictive vector, as shown in block 632. Execution then continues at block 616. If there arc no 
additional predictive vectors to evaluate, as shown in block 630, execution continues at block 622. 



35 



(0048| In another embodiment, the CPS may reside on the delivery center server. In this 

embodiment, the CPS may determine consumer preferences both implicitly and/or explicitly based on 
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information fed to the delivery center server from the client's set-top box. In this way, CPS on the delivery 
center server may execute the various embodiments of the invention described herein in the same way as if 
the CPS were located on the consumer's set-top box. In another embodiment, CPS on the delivery center 
server may also use additional data to determine consumer's preferences, such as, for example, the 
consumer's billing records which, in one embodiment, may be maintained in a database at the delivery 
center server. In yet another embodiment, CPS on the delivery center server may communicate with 
additional third party databases to obtain further consumer information linked to the street address and/or 
telephone number associated with the registration information or billing information associated with the 
consumer's set-top box. The delivery center server CPS may use this further data in determining the 
consumer's preferences. In all of these embodiments, after determining additional consumer preferences, 
products tailored to the consumer's predicted tastes are transparently delivered to the consumer's set-top 
box. 

[0049| In the foregoing specification, the invention has been described with reference to specific 

embodiments thereof. It will, however, be evident that various modifications and changes can be made 
thereto without departing from the broader spirit and scope of the invention as set forth in the appended 
claims. The specification and drawings are, accordingly, to be regarded in an illustrative rather than a 
restrictive sense. 
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CLAIMS 

What is claimed is: 

1. A method comprising: 

obtaining a plurality of consumer preferences to determine a plurality of ratings vectors; 

deriving a plurality of predictive vectors based on the consumer preferences; 

receiving a delivery schedule including a plurality of schedule data and corresponding 
plurality of product description data regarding a plurality of products; 

selecting a predicted group of products of the plurality of products the consumer may 
prefer, transparent to the consumer, by comparing the plurality of product description data and the 
plurality of predictive vectors; and 

acquiring, transparent to the consumer, the predicted group of products for the consumer. 

2. The method of claim I wherein obtaining comprises: 

extrapolating the plurality of consumer preferences implicitly based on those products 
accessed by the consumer. 

3. The method of claim 2 wherein obtaining further comprises: 

obtaining some of the plurality of consumer preferences explicitly from the consumer. 

4. The method of claim 1 wherein deriving the plurality of predictive vectors comprises: 

evaluating a reference magnitude, a preference magnitude and a standard deviation for 
each of a plurality of key/value pairs included in the ratings vectors. 

5. The method of claim 4 wherein deriving the plurality of predictive vectors further comprises: 

sorting each of the ratings vectors based on a relevance and a believability of each of the 
ratings vectors. 

6. The method of claim 5 wherein: 

the relevance of each of the ratings vectors is based on the reference magnitude of the 
ratings vectors; and 

the believability of each of the ratings vectors is based on the standard deviation for each 
of the ratings vectors. 



7. 



The method of claim I wherein selecting comprises: 

choosing those of the plurality of products which most closely correspond to the predictive 
vectors to include in the predicted group of products. 



8. 



The method of claim 7 wherein: 



the choosing is based on a competence level and a predicted preference level of each of the 
plurality of products. 

The method of claim 8 wherein: 

the predicted preference level is based on a reference magnitude of all matching predictive 
vectors; and 

the competence level is based on a standard deviation of ail matching predictive vectors. 

The method of claim I wherein: 

the delivery schedule is received from a delivery center server and the acquiring is 
achieved by retrieving the predicted group of products from a plurality of channels specified in the 
schedule data and broadcast by the delivery center server at a plurality of corresponding times 
specified in the schedule data. 

The method of claim 1 wherein the plurality of products comprise: 

at least one of movies, computer games, music videos, audio files, raw data, computer 
programs, previews, television programs and news programs. 

A system comprising: 

a user input device to receive user input; 
a television monitor; 

a set-top box including a processor, a memory, a storage device, a communications 
interface, an output controller, and a user input controller coupled to a bus, the set-top box coupled 
to the television monitor via the output controller, the user input device coupled to the set-top box 
via the user input controller, and the set-top box coupled to a delivery center server via the 
communications Interface; and 

a consumer preference software program included on the storage device to enable the set- 
top box to obtain a plurality of consumer preferences to determine a plurality of ratings vectors, to 
derive a plurality of predictive vectors based on the consumer preferences, to receive a delivery 
schedule including a plurality of schedule data and corresponding plurality of product description 
data regarding a plurality of products from the delivery center server, to select a predicted group of 
products of the plurality of products the consumer may prefer transparent to the consumer by 
comparing the plurality of product description data and the plurality of predictive vectors, and to 
acquire, transparent to the consumer, the predicted group of products for the consumer. 

The system of claim 12 wherein: 

the consumer preference software further enables the set-top box to extrapolate the 
plurality of consumer preferences implicitly based on those products accessed by the consumer. 

The system of claim 13 wherein: 
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the consumer preference software further enables the set-top box to obtain some of the 
plurality of consumer preferences explicitly from the consumer. 

15. The system of claim 12 wherein: 

the consumer preference software further enables the set-top box to evaluate a reference 
5 magnitude, a preference magnitude and a standard deviation for each of a plurality of key/value 

pairs included in the ratings vectors. 

16. The system of claim 15 wherein: 

the consumer preference software further enables the set-top box to sort each of the ratings 
vectors based on a relevance and a bclievability of each of the ratings vectors. 

10 17. The system of claim 16 wherein: 

the consumer preference software further enables the set-top box to evaluate the relevance 
of each of the ratings vectors based on the reference magnitude of the ratings vectors and to 
evaluate the bclievability of each of the ratings vectors based on the standard deviation for each of 
the ratings vectors. 

15 18. The system of claim 12 wherein: 

the consumer preference software further enables the set-top box to choose those of the 

plurality of products which most closely correspond to the predictive vectors to include in the 
predicted group of products, the choosing based on a predictive preference level and a competence 
level of all matching predictive vectors. 

20 19. The system of claim 18 wherein: 

the predicted preference level is based on a reference magnitude of all matching predictive 
vectors; and 

the competence level is based on a standard deviation of all matching predictive vectors. 

20. The system of claim 12 wherein: 

25 the consumer preference software further enables the set-top box to receive the delivery 

schedule from a delivery center server and to acquire the predicted products from the delivery 
center server at a plurality of times specified in the schedule data on a plurality of corresponding 
delivery center channels specified in the schedule data. 

21. A machine readable medium including instructions which when executed by a processor cause the 
30 processor to perform operations comprising: 

obtaining a plurality of consumer preferences to determine a plurality of ratings vectors; 

deriving a plurality of predictive vectors based on the consumer preferences; 

receiving a delivery schedule including a plurality of schedule data and corresponding 

plurality of product description data regarding a plurality of products; 
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selecting a predicted group of products of the plurality of products the consumer may 
prefer, transparent to the consumer, by comparing the plurality of product description data and the 
plurality of predictive vectors; and 

acquiring, transparent to the consumer, the predicted group of products for the consumer. 

22. The machine readable medium of claim 2 1 wherein obtaining comprises: 

extrapolating the plurality of consumer preferences implicitly based on those products 
accessed by the consumer. 

23. The machine readable medium of claim 22 wherein obtaining further comprises: 

obtaining some of the plurality of consumer preferences explicitly from the consumer. 

24. The machine readable medium of claim 2 1 wherein deriving the plurality of predictive vectors 
comprises: 

evaluating a reference magnitude, a preference magnitude and a standard deviation for 
each of a plurality of key/value pairs included in the ratings vectors. 

25. The machine readable medium of claim 24 wherein deriving the plurality of predictive vectors 
further comprises: 

sorting each of the ratings vectors based on a relevance of each of the ratings vectors and a 
belicvability of each of the ratings vectors. 

26. The machine readable medium of claim 25 wherein: 

the relevance of each of the ratings vectors is based on the reference magnitude of the 
ratings vectors; and 

the believability of each of the ratings vectors is based on the standard deviation for each 
of the ratings vectors. 

27. The machine readable medium of claim 2 1 wherein selecting comprises: 

choosing those of the plurality of products which most closely correspond to the predictive 
vectors to include in the predicted group of products, the choosing based on a predictive preference 
level and a competence level of all matching predictive vectors. 

28. The machine readable medium of claim 27 wherein: 

the predicted preference level is based on a reference magnitude of all matching predictive 
vectors; and 

the competence level is based on a standard deviation of all matching predictive vectors. 

29. The machine readable medium of claim 21 wherein: 

the delivery schedule is received from a delivery center server and the acquiring is 
achieved by retrieving the predicted group of products at a plurality of times specified in the 
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